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claims 

1. A type of oral formulation characterized by the 
following facts: an oral bandage is formed as an integrated body 
between an attaching body in the form of a film and a soft 
supporting body in the form of a film; said attaching body in the 
form of a film is made of a soft film material consisting of at 
least one of either polycar boxy lie acid or polycarboxylic 
anhydride, and vinyl acetate polymer in a compatible form; said 
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soft supporting body in the form of a film contains a topical-r 
drug-containing water-absorptive polymer dispersed in it. 

2. The oral formulation described in Claim 1 characterized 
by the fact that the attaching body in the form of a film 
contains salts with neutralizing function with respect to 
polycarboxylic acid or polycarboxylic anhydride. 

3 . The oral formulation described in Claim 2 characterized 
by the fact that the salts refer to at least one of a salt and a 
base. 

4. The oral formulation described in Claim 1 or 2 
characterized by the fact that the soft supporting body in the 
form of a film is made of plastic material. 

petal led explanation of t he invention 

Industrial application field 

This invention concerns a type of oral formulation which can 
be bonded on the wet mucosa and tooth surface in the oral cavity 
and which can display a typical effect for a long period of time 
on the portion where it is applied. 

Prior art 

In the conventional method, various types of drugs are 
administered as gels or liquid formulations to treat various oral 
diseases, such as pyorrhea alveolaris, infection, etc. In 
addition to these topical drugs for treatment, some doctors 
attempt to administer hormones and other drugs, which are drugs 
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for treating systemic diseases and are difficult to absorb by 
oral administration, by means of administration through the 
mucosa in the oral cavity. In this case of administration 
through the mucosa in the oral cavity, the most serious problem 
is that the drug is lost quickly due to secretion of saliva and 
due to eating/drinking. Consequently, it is difficult to fully 
display the effect of the drug. 

There is yet no bandage that can be applied to cover and 
protect a wound in the oral cavity. This is because the constant 
secretion of saliva in the oral cavity and eating/drinking 
significantly hamper the covering and protective effect of the 
bandage. 

Recently, several types of formulations have been developed 
to increase the staying property of the drug on the mucosa in the 
oral cavity, such as the buccal paste disclosed in Japanese 
Kokoku Patent No. Sho 54 [1979] -38168, the buccal attaching 
[formula] disclosed in Japanese Kokoku Patent Application No. Sho 
57[1982]-29448 and Japanese Kokai Patent Application No. Sho 
56 [1981] -100714, the film formulation proposed in Japanese Kokai 
Patent Application No. Sho 60 [1985] -116630, etc. 

Problems to be solved by the invention 

However, the aforementioned conventional oral mucosa 
attaching formulations have some disadvantages. In particular, 
when there is bleeding from a wound in the oral cavity, or when a 
large amount of saliva is secreted, good attachment cannot be 
realized, and the protective covering effect for this area is 
poor. Also, for the topical drug contained in the aforementioned 
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oral mucosa attaching formulation (base formulation) proposed in 
the past, as the drugs are contained in said formulation, the 
stability of the drug is degraded due to the interaction between 
the drug and the base formulation, and the drug-releasing 
property is also degraded (that is, the drug cannot be released 
well from the base formulation) . These are disadvantages that 
hamper practical application of this type of oral formulation. 

The purpose of this invention is to solve the aforementioned 
problems of the conventional methods by providing a type of oral 
formulation characterized by the fact that it can display durable 
long-time attachment property even when there is a large amount 
of saliva or bleeding from a wound in the oral cavity, and that 
it ensures high stability and good releasing property of the drug 
contained in it. 

Means to solve the problems 

In order to realize the aforementioned purpose, this 
invention provides a type of oral formulation characterized by 
the following ,£^cts: an oral bandage is formed as an integrated 
body between an attaching body in the form of a film and a soft 
supporting body in the form of a film; said attaching body in the 
form of a film is made of a soft material consisting of at least 
one of either polycarboxylic acid or polycarboxylic anhydride, 
and vinyl acetate polymer in a compatible form; said soft 
supporting body in the form of a film contains a topical- 
drug-containing water-absorptive polymer dispersed in it* 

The present inventors have discovered that when an attaching 
body in the form of a film is formed from a compatible mixture of 
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vinyl acetate polymer and at least one of either polycarboxylic 
acid or polycarboxylic anhydride, the film is able to attach to 
the mucosa in the oral cavity for a long period of time, and have 
filed patent applications for this discovery (Japanese Patent 
Application Nos. Sho 60[1985]-91580 and Sho 60[1985]-91581) . 
Further research performed on this basis indicated that when a 
topical-drug-containing water-absorptive polymer substance is 
dispersed in the soft supporting body in the form of a film that 
supports the attaching body in the form of a film and integrated 
with said attaching body in the form of a film, the attachment 
property to the mucosa in the oral cavity can be further 
increased, application can be done even when there is bleeding 
from a wound in the oral cavity or when a large amount of saliva 
is secreted, and, at the same time, the stability of the topical 
drug protected by the polymer substance can be ensured, the drug 
is released slowly so that the topical effect can be maintained 
over a long period of time. In this way, this invention was 
reached. 

More specifically, polycarboxylic acid, polycarboxylic 
anhydride, and other water-soluble polymer substances themselves 
have shape-maintaining property, and a high attachment property 
can be displayed after a small amount of water is absorbed. 
However, when an excessive amount of water is absorbed, the 
viscosity drops, collapse occurs, and the substance is 
substantially dissolved, and the attachment property is lost. 

For the oral formulation, in order to solve the problem of 
loss of attachment property when excessive water is absorbed, 
while maintaining the advantage of the high attachment strength 
when polycarboxylic acid, polycarboxylic anhydride, or other 
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water-soluble polymer substance absorbs water, the present 
inventors have performed a series of studies. As a result, the 
following was discovered: as a vinyl acetate polymer is 
compatible with polycarboxylic acid and polycarboxylic anhydride, 
when they are mixed in a compatible manner, polycarboxylic acid 
and polycarboxylic anhydride become virtually insoluble in water, 
and the attachment property is improved instead of decreased when 
water is absorbed. When the compatible mixture of the two 
substances is made in the form of a thin soft film, 
water-absorption-induced collapse does not occur in the wet 
state, and a high attachment strength can be maintained over a 
long period of time. This technology has been filed as patent 
applications, as pointed out above. Further research on this 
basis indicated that when a topical-drug-containing 
water-absorptive polymer substance is dispersed in the soft 
supporting body in the form of a film that supports the attaching 
body in the form of a film made of the aforementioned compatible 
mixture of polycarboxylic acids and vinyl acetate polymer, the 
attachment strength of the film to the mucosa in the oral cavity 
can be further increased. This higher attachment strength to the 
mucosa in the oral cavity can be maintained even when there is 
bleeding from a wound in the oral cavity, or when a large amount 
of saliva is secreted. Consequently, the film is able to 
maintain the protective covering effect over a long period of 
time. At the same time, as the topical drug is released slowly 
from the soft supporting body in the form of a film into the oral 
cavity, the topical effect of the drug can be maintained over a 
long period of time. In this way, this invention was reached. 
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As pointed out above, the soft film made of a compatible 
mixture of vinyl acetate polymer and at least one of either 
polycarboxylic acid or polycarboxylic anhydride (referred to as 
polycarboxylic acids hereinafter) has the following epoch-making 
characteristics: although the mixture has no attachment property 
in dry state, after water is absorbed, a high attachment strength 
is displayed, and there is little change when it is then dipped 
in water. 

This invention concerns a type of oral formulation 
containing the aforementioned film used as the attaching body in 
the form of a film. The aforementioned epoch-making 
characteristics can be displayed only when polycarboxylic acids 
and vinyl acetate polymer are mixed in a compatible state; they 
are not displayed when the compatible state is not present. 

Here, "compatible state" refers to the state in which the 
polycarboxylic acids and the vinyl acetate polymer are blended 
with each other in a homogeneous solution state instead of 
forming independent small regions that are phase-isolated from 
each other, separately. When the polycarboxylic acids and vinyl 
acetate polymer are in compatible mixture state, characteristics 
that cannot be expected for the mixture in phase-separated state 
are displayed. That is, in the simple mixture of polycarboxylic 
acids and vinyl acetate polymer, the film in the phase-separated 
state is opague. On the other hand, for the film made of vinyl 
acetate polymer and polycarboxylic acids in a compatible state, 
the transparency is high. However, for the oral formulation of 
this invention, in some cases, the salts for neutralizing the 
polycarboxylic acids are contained in the attaching body in the 
form of a film. In this case, even when the polycarboxylic acids 



and vinyl acetate polymer are in a compatible state, the salts 
are nevertheless in a rough mixture state, and the film is still 
in an opaque state. Consequently, in the observation performed 
with the unaided eye or an optical microscope, the mixture state 
between- the polycarboxylic acids and the vinyl acetate polymer 
cannot be determined. 

However, when polycarboxylic acids and vinyl acetate polymer 
are blended in a compatible state, the water solubility of the 
polycarboxylic acids, which are supposed to be water soluble, is 
significantly limited. Even when the mixture is dipped in water 
for a long time, it simply swells, and no collapse occurs. This 
performance has been observed when there is a salt or not. This 
property can be used to study the compatible state between the 
polycarboxylic acids and the vinyl acetate polymer. That is, 
according to this invention, the compatible state specifically 
refers to the mixture state in which the elution rate derived 
using the following measurement method is 50 wt% (referred to as 
% hereinafter) or lower. 

Measurement method of solubility 

A film made of salts that can neutralize the polycarboxylic 
acids and vinyl acetate polymer (attaching body in the form of a 
film) is crushed at a temperature lower than 0°C, and it is 
weighed. The crushed sample is loaded in a mesh bag, which is 
then dipped while standing still at 20°C in purified water in an 
amount 300 times or more the weight of the attaching body in the 
form of a film. After 1 h of dipping, the bag of the attaching 
body in the form of a film is removed. In this operation, the 
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amount of the polycarboxylic acids eluted into the purified water 
can be derived from the decrease in the weight of the attaching 
body in the form of a film in the dipping process. This amount 
is then divided by the amount of the polycarboxylic acids 
contained in the film to give the elution rate. 

As examples of the materials that can be used as the soft 
supporting body in the form of a film for supporting the 
aforementioned soft film (attaching body in the form of a film) 
made of polycarboxylic acids and vinyl acetate polymer in 
compatible state by forming an integrated body with said soft 
film include polyethylene, vinyl acetate resin, ethylenevinyl 
acetate copolymer, polyvinyl chloride, polyurethane, and other 
plastics, laminates formed of cloth, paper and plastic film, 
etc., can be cited. Among these, from the viewpoint of safety 
and feel of application, polyethylene, vinyl acetate resin, 
ethylenevinyl acetate copolymer, and other plastic films are 
preferred. The thickness of the soft supporting body in the form 
of a film is preferably in the range of 10-100 pm as it has a 
good handling property and does not give the .sensation of a 
foreign object when used. For the integrated body made of the 
aforementioned attaching body in the form of a film and soft 
supporting body in the form of a film, the thickness is 
preferably in the range of 30-150 fim. If the thickness is 
smaller than 30 jim, the handling property and processability are 
poor. On the other hand, if the thickness is larger than 150 im, . 
there is a sensation of a foreign object when used. 

In this case, formation of the integrated body of the 
aforementioned attaching body in the form of a film and soft 
supporting body in the form of a film can be performed using the 
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conventional methods, such as heat pressing, adhesive, etc. 
Also, it is possible to cast the composition for manufacturing 
the attaching body in the form of a film on the soft supporting 
body in the form of a film, so that bonding between the attaching 
body in. the form of a film and soft supporting body in the form 
of a film can be performed while the attaching body in the form 
of a film is manufactured. In the latter case, there is no need 
to perform heat pressing or bonding, and the manufacturing 
operation can be performed in a simple manner. This is an 
advantage. 

Examples of the water-absorptive substances in the 
aforementioned topical-drug-containing water-absorptive polymer 
substance contained in the aforementioned soft supporting body in 
the form of a film include starch aery late salt graft polymer 
(starch type) , carboxymethylcellulose crosslinked body (cellulose 
type), vinyl alcohol aery late salt copolymer, hydrolyzed 
polyacrylonitrile substance, crosslinked polyacrylate salt, 
modified polyvinyl alcohol, and other synthetic polymers, etc., 
which may be used either alone or as a mixture of several types. 

Examples of the topical drugs contained in the 
aforementioned water-absorptive polymer substances include 
germicides (cetylpyridinium chloride, decalinium chloride, 
metronidazole, chlorhexidine, tetracycline, minocycline, 
penicillin, doxycycline, oxytetracycline, cefatrizine, nystatin, 
clindamycin, fradioroycin sulfate, and their salts) , oral odor 
eliminators (1-menthol, sodium copper chlorophyllin, lemon oil, 
ascorbic acid, cetylpyridium chloride, decalinium chloride, 
etc.), oral cavity/throat drugs (cetylpyridinium chloride, 
decalinium chloride, water-soluble azulene, dipotassium 
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glycyrrhizin, platycodon powder, mailen [sic; maleic acid] 
chlorpheniramine, povidone-iodine, etc.)- These topical drugs 
are transferred from the soft supporting body in the form of a 
film by means of saliva or other fluid flowing on the side 
surface of the soft supporting body in the form of a film so as 
to display the topical-drug effect. In order to contain the 
topical drugs in the aforementioned topical drug-containing 
water-absorptive polymer substance, the water-absorptive polymer 
substance is added to the aqueous solution, acidic solution , 
alklaine solution, water-alcohol solution, alcohol solution, or 
polyalcohol solution with the aforementioned drugs dissolved in 
it, so as to absorb water containing the drugs, followed by 
drying. In some cases, the obtained topical-drug-containing 
water-absorptive polymer substance may be coated with 
water-soluble polymer substance, saliva-resistant polymer 
substance, or enteric-soluble polymer substance. Examples of the 
aforementioned water-soluble polymer substances include 
hydroxypropylcellulose, hydroxypropylmethylcellulose, 
methylcellulose, carboxyvinyl polymer, sodium 
carboxymethylcellulose, hydroxyethylcellulose, pullulan, etc. 
Examples of the enteric-soluble polymer substances include 
hydroxypropylmethylcellulose phthalate, cellulose acetate 
phthalate , carboxymethy lethy lcel lulose , 

hydroxypropylmethylcellulose acetate succinate, methacrylic acid- 
methyl methacrylate copolymer (Oidragit [transliteration] L100, 
Oidragit S100, product of Rhom Farmer [transliteration]) Co., 
etc. Examples of the saliva-resistant polymer substances include 
dimethylaminoethyl methacrylate-methyl methacrylate copolymer 
(Oidragit E100, product of Rhom Farmer Co. Examples of the 
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water-insoluble polymer substances include ethylcellulose, ethyl 
methacrylate-trimethylammonium ethyl methacrylate copolymer 
(Oidragit RS100, product of Rhom Farmer Co.)/ and ethyl acrylate- 
methyl methacrylate copolymer (Oidragit E10D, product of Rhom 
Farmer Co. ) . 

It is preferred for the topical-drug-containing 
water-absorptive polymer substance to be dispersed homogeneously 
in the aforementioned soft film-shaped supporting film. It is 
necessary to have an amount of 20% or less for dispersion in the 
film. In particular, an amount in the range of 5-20% is more 
preferable. In this range, the attachment time can be prolonged, 
and the bleeding termination effect can be well displayed. The 
most preferable range is 5-15%, in which no peeling takes place 
even after 5 h of attachment, and an excellent bleeding 
termination effect can be displayed. 

As pointed out above, the oral formulation of this invention 
has a soft film, which displays no adhesive property in the dry 
state yet which displays adhesive property only when water is 
absorbed, as the attaching body in the form of a film. As the 
attaching body in the form of a film has no adhesive property in 
the dry state, it can be stored without taking special measures. 
When it is to be used, it is simply pressed on the mucosa in the 
oral cavity. As water in the saliva and on the mucosa is 
absorbed, the adhesive property is displayed immediately, and the 
attaching body in the form of a film adheres reliably to the 
mucosa. Consequently, it can be applied to a diseased area or 
damaged area in the oral cavity, where attachment used to be 
difficult due to the drug to be administered and due to bleeding, 
so that a protective covering effect can be displayed. This 
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covering and protective effect can be increased due to the 
function of the topical-drug-containing water-absorptive polymer 
substance contained in the soft supporting body in the form of a 
film for supporting the attaching body in the form of a film. 
Also, due to the effect of the topical drug contained in the 
water-absorptive polymer substance, the topical effect can last 
for a long time. This is a major feature of this invention. 

In this case, in the initial stage when the oral formulation 
is applied to the mucosa in the oral cavity, it is believed that 
the poly carboxy lie acids may irritate the wound. In this case, 
as pointed out above, it is preferred for salts with that can 
neutralize the polycarboxylic acids to be contained in the 
attaching body in the form of a film made of the aforementioned 
soft film. In this way, as the polycarboxylic acids are 
neutralized, no more irritation is applied to the aforementioned 
wound, thus no problems occur even after the oral formulation has 
been applied for a long time. 

The aforementioned long-lasting durability of high bonding 
property of the oral formulation of this invention is realized by 
dispersing the topical-drug-containing water-absorptive polymer 
substance in the soft supporting body in the form of a film 
integrated with the attaching body in the form of a film, in 
which polycarboxylic acids and vinyl acetate polymer are blended 
in a compatible state. 

Although the mechanism for generation of the attachment 
durability is not clear, it is believed that in the compatible 
state, polycarboxylic acids provide the attachment property to 
the wet mucosa, and vinyl acetate polymer provides water 
resistance. In addition, the water-absorptive polymer substance 
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appropriately absorbs the water permeated from the periphery of 
the soft supporting body in the form of a film into the attaching 
body in the form of a film. These functions act in harmony, and 
the long-time durability of attachment property is displayed. 

In addition, although the salts having a neutralizing 
function with respect to the polycarboxylic acids have no 
influence on the attachment property in the mixture state, the 
characteristics of the salts nevertheless have a small influence 
on the aforementioned attachment property. For example, zinc 
oxide, calcium oxide, and other polyvalent metal salts act to 
reduce the attachment property, sodium acetate and other 
monovalent metal salts, as well as sodium hydroxide, 
triethanolamine, and other monovalent bases act to increase the 
attachment property and to reduce the water resistance. 

In this way, the oral formulation of this invention has a 
high attachment property to the mucosa in the oral cavity. 
Consequently, a long-time protective covering effect can be 
displayed on a diseased area in the oral cavity. At the same 
time, the topical effect of the topical drug can be maintained 
for a long time. In particular, for the wound with bleeding in 
the dral cavity, and for the area with a large amount of saliva 
secretion, the oral formulation of this invention is also able to 
provide a sufficient protective covering function. 

In addition, the oral formulation of this invention is made 
of attaching body in the form of a film and a virtually 
water-insoluble soft film containing polycarboxylic acids and 
vinyl acetate polymer in a compatible state with respect to each 
other. Consequently, compared with the formulation made of the 
water-soluble polymer substance alone, a durable attachment 
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property can be displayed for a long time for a very small 
thickness. That is, when the water-soluble polymer substance 
alone is used, if the film is thin, the content is rapidly 
dissolved in the saliva in a short time. Consequently, the 
thickness cannot be low. That is, the film should have a 
significantly high thickness. However, in this case, there is a 
significant sensation of a foreign object during use, and, at the 
same time, the softness of the oral formulation is degraded. On 
the other hand, in this invention, the attaching body in the form 
of a film in the oral formulation can display a high attachment 
property over a long period of time. Consequently, there is no 
need to adopt a high thickness, and the foreign object sensation 
that occurs when the thickness is too high can be prevented. As 
the oral formulation of this invention is made of a thin and soft 
film as the attaching body in the form of a film, the overall 
oral formulation is soft and thin. Consequently, when the oral 
formulation is to be used, it is only necessary to press it 
lightly, and it can be shaped smoothly along the profile of the 
mucosa in the oral cavity; there is no foreign object sensation 
when the oral formulation of this invention is applied. This is 
an advantage. 

For example, the oral formulation of this invention may be 
manufactured in the following manner. That is, polycarboxylic 
acids and vinyl acetate polymer are both dissolved in a common 
solvent for them. If needed, salts with neutralizing function 
for the aforementioned polycarboxylic acids are also added to 
form a homogeneous solution mixture. On the other hand, the 
water-soluble polymer substance is added to the solution with the 
topical drug dissolved in it. After the drug is absorbed, the 
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mixture is dried, forming the topical drug-containing 
water-absorptive polymer substance. At the same time, a solution 
of the structural, components of the supporting body in the form 
of a film with the topical-drug-containing water-absorptive 
polymer substance contained in it is obtained. Then, the 
obtained topical drug-containing water-absorptive polymer 
substance is added into the structural component solution of the 
supporting body in the form of a film, followed by formation of 
film using a conventional method, forming a soft supporting body 
in the form of a film containing the topical drug-containing 
water-absorptive polymer substance dispersed in it. Then, the 
homogeneous solution of said polycarboxylic acids and vinyl 
acetate polymer is cast on the soft supporting body in the form 
of a film, followed by drying to form the oral formulation. In 
another method that can also be adopted, the aforementioned 
homogeneous solution containing said polycarboxylic acids and 
vinyl acetate polymer are cast and dried to form the attaching 
body in the form of a film, which is then integrated with the 
aforementioned soft supporting body in the form of a film 
containing the topical-drug-containing water-absorptive polymer 
substance dispersed in it by means of heat pressing, or other 
integration processing method. By using the aforementioned 
method, a very thin oral formulation can be manufactured easily. 
This is an advantage. 

Examples of the aforementioned polycarboxylic acids include 
aery late polymers, roe thacry late polymers, and maleic anhydride 
polymers, which may be used either alone or as a mixture of 
several types. In addition to the homopolymer of acrylic acid, 
examples of the aforementioned acrylate polymers also include 
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copolymers formed with butyl aery late, 2-ethylhexyl acrylate, and 
other acrylic esters, methyl methacrylate, and other methacrylic 
esters, as well as vinyl acetate, and other vinyl monomers, 
copolymers with carboxyvinyl polymer, and other copolymers. In 
addition to methacrylic acid homopolymers , examples of the 
methacrylate polymers include the same types of copolymers as 
those of the aery late polymers. Examples of the maleic anhydride 
polymers include the copolymers formed with methyl vinyl ether, 
etc. The compounds presented as examples above can be used 
either alone or as a mixture of several types. For these 
polycarboxylic acids, in order to ensure good effects, the 
content of -COOH groups in the carboxylic acid should be over 
20%, in the polycarboxylic anhydride, the content of -CO-O-CO- 
groups should be over 16%. 

Examples of the vinyl acetate polymers include vinyl acetate 
homopolymer, as well as copolymers formed from acrylic ester and 
other vinyl monomers and vinyl acetate, and the partially 
saponified product formed by partial saponification of the vinyl 
acetate homopolymer, which may be used either alone or as a 
mixture of several types. Their average molecular weight 
(viscosity-average molecular weight) should be higher than 
60,000. If the average molecular weight is smaller than 60,000, 
the water resistance of the aforementioned attaching body in the 
form of a film decreases, and it becomes difficult to realize the 
desired effect. 

The salts with the neutralizing function with respect to the 
polycarboxylic acids include salts and those containing bases. 
Examples include the salts of metals and weak acids, oxides of 
metals, hydroxides of metals, amines, etc., and their mixtures. 
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Examples of the salts of metals and weak acids include the salts 
from sodium, potassium, calcium, magnesium, etc., and acetic 
acid, lactic acid, citric acid, and other carboxylic acids. 
Examples of the metal oxides include zinc oxide, calcium oxide, 
magnesium oxide, etc. Examples of the metal hydroxides include 
sodium hydroxide, potassium hydroxide, calcium hydroxide, 
magnesium hydroxide, etc. Examples of amines include 
triethanolamine, diisopropanolamine, etc. The compounds 
presented as examples above may be used either alone or as a 
mixture of several types. The preferable amount of the salts 
depends significantly on the type of salt or base. When the 
polyvalent metal salt is used, the amount should be in the range 
of 0.2-0.8 E. If the amount is smaller than 0.2 E, the effect of 
reducing the irritation to the wound (the mucosa wound) becomes 
insufficient. On the other hand, if the amount is larger than 
0.8 E, it is difficult to obtain sufficient attachment property 
for a long period of time. When monovalent metal salt or 
monovalent base is used, the preferable amount with respect to 
the polycarboxylic acids contained in the attaching body in the 
form of a film is in the range of 0.03-0.2 E. If the amount is 
smaller than 0.03 E, the effect of reducing the irritation to the 
wound is decreased. On the other hand, if the amount is larger 
than 0.2 E, the water resistance of the attaching body in the 
form of a film decreases, and sufficient attachment property 
cannot be obtained. 

The following are examples of common solvents for said 
polycarboxylic acids and vinyl acetate polymer: (1) methanol, 
ethanol, and other lower alcohols; (2) mixtures of said alcohols 
and acetone, ethyl acetate, etc., that are compatible with them, 
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with the lower alcohols as the principal ingredient; and (3) 
mixtures prepared by adding water to said mixtures and lower 
alcohols. As far as the solvent in said (2) is concerned, it is 
preferred for the content of acetone, ethyl acetate, and other 
organic solvent to be limited to less than 30%. If the content 
is over 30%, dissolution of the polycarboxylic acids becomes 
difficult. As far as the solvent in said (3) is concerned, it is 
preferred for the water content to be limited to less than 30%. 
If the water content is larger than 30%, dissolution of the vinyl 
acetate polymer becomes difficult. 

When the aforementioned oral formulation is manufactured, 
the mixing ratio of the polycarboxylic acids to vinyl acetate 
polymer should be defined corresponding to a range of 15-55 of 
the A value derived using the following formula. 

A m (weight of -C00H groups in the attaching body in the form of 
a film +5/4 weight of -CO-O-CO- groups in the attaching body in 
the form of a film) / (weight of polycarboxylic acids + weight of 
vinyl acetate polymer) in attaching body in the form of a film x 
100 

As the A value is increased, the attachment strength of the 
attaching body in the form of a film to the mucosa is larger, and 
the attachment durability tends to decrease. On the other hand, 
when the A value is decreased, the attachment strength decreases, 
and the attachment durability tends to increase. When the A 
value drops to less than 15, sufficient attachment strength 
cannot be realized. On the other hand, when it rises to over 55, 
sufficient attachment strength durability cannot be obtained. 
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Consequently, it is preferred for the blending ratio of 
polycarboxylic acids to vinyl acetate polymer to be defined 
appropriate ' s corresponding to a range of A value of 15-55 • When* 
polyacrylic acid is used as the polycarboxylic acid, if the 
proportion of polycarboxylic acid in the attaching body in the 
form of a film is in the range of 24-88%, the A value is within 
the aforementioned range, and preferable results can be obtained. 

When the aforementioned polycarboxylic acids and vinyl 
acetate polymer are dissolved in their common solvent, it is 
necessary to ensure that the two compounds are well dissolved. 
In this case, although there is no special limitation on the 
concentration of the polymer substances, such as polycarboxylic 
acids, vinyl acetate polymer, etc., if the solution viscosity is 
decreased, when it is cast to form a film, the operation becomes 
more difficult. Consequently, it is preferred for the 
concentration of the polymer substance be less than 40%. 

The operation for casting/drying the solution of integrated 
bodys and vinyl acetate polymer as well as the salts for 
neutralizing function as needed to form the attaching body in the 
form of a film can be performed as follows: the aforementioned 
solution is cast on an appropriate film for peeling; then, a 
high-temperature air bath generated by a drier or a drying column 
is used to quickly form a film. In this case, as pointed out 
above, [the attaching body in the form of a film] is integrated 
by means of heat pressing with the soft supporting body in the 
form of a film containing topical-drug-containing 
water-absorptive polymer substance dispersed in it. Also, 
formation of the attaching body in the form of a film from the 
solution of polycarboxylic acids and vinyl acetate polymer may 
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also be performed by using the aforementioned soft supporting 
body in the form of a film instead of the aforementioned 
polyethylene laminate paper sheet. In this case, while the 
attaching body in the form of a film is formed, integration is 
performed of the attaching body in the form of a film and the 
soft supporting body in the form of a film, and there is no need 
to perform the heat pressing operation as needed in the former 
method. In this way, it is possible to perform [the processing] 
for the solution of polycarboxylic acids and vinyl acetate 
polymer by means of two types of correspondence [sic]. However, 
in both cases, the appropriate drying time and drying temperature 
depend to a certain degree on the composition of the common 
solvent, the concentration of the solid components in the 
solution, and the thickness of the cast. Usually, drying is 
performed at a temperature in the range of 60-120°C for a time in 
the range of 1-20 min. 

For the oral formulation of this invention, coloring agent, 
perfume, softening agent, etc. can be added at will into the 
attaching body in the form of a film and soft supporting body in 
the form of a film in an appropriate ranges as not to interfere 
with the attachment property. For example, when both the 
aforementioned attaching body in the form of a film and soft 
supporting body in the form of a film are colorless, when a 
coloring agent is added to one of them, the inner side and outer 
side of the oral formulation can be displayed clearly and 
application can be performed easily. 

As explained above, the oral formulation of this invention 
is made of an integrated body formed from a attaching body in the 
form of a film, which contains a compatible mixture of integrated 
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bodys and vinyl acetate polymer, and a soft supporting body in 
the form of a film containing topical-drug-containing 
water-absorptive polymer substance dispersed in it. The oral 
formulation of this invention is overly soft. When it is applied 
in the oral cavity, it absorbs water in the oral cavity and 
becomes even softer. Consequently, it can fit well on any area 
(including the tooth surface) in the oral cavity, and a high 
attachment strength can be maintained for a long time. In 
particular, in the oral formulation of this invention has the 
soft supporting body in the form of a film containing topical- 
drug-containing water-absorptive polymer substance dispersed in 
it. Consequently, the attachment strength to the mucosa in the 
oral cavity can be increased significantly. It can be applied to 
a bleeding area in the oral cavity to realize a long-time 
protective covering, and, at the same time, the topical drug in 
the state of a protective covering by the aforementioned polymer 
substance can be. released slowly, and the topical drug effect can 
last for a long time. Also, there is no interaction between the 
drug and the base material. 

Effects of the invention 

With the aforementioned configuration, the oral formulation 
of this invention has significantly higher attachment strength to 
the mucosa in the oral cavity; it can be bonded well to wounds 
and areas with a large amount of saliva secreted; it is able to 
realize long-time protective covering, and, at the same time, the 
topical effect can be displayed for a long period. In addition, 
as the aforementioned oral formulation is soft, it can be shaped 
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easily to fit the profile of the mucosa in the oral cavity, thus 
it can be applied anywhere in the oral cavity. 

In the following, this invention will be explained in more 
detail with reference to application examples and comparative 
examples. 

Applicat ion Example 1 

4.7 parts by weight (referred to as parts hereinafter) of 
carboxyvinyl polymer used as the polycarboxylic acids and 4.7 
parts of vinyl acetate polymer (P - 1500) were loaded into 90 
parts of methanol as their common solvent, followed by addition 
of 0.6 part of diisopropanolamine to form a homogeneous solution. 
The solution was cast on a polyethylene laminated paper sheet 
processed for peeling, followed by drying in a dryer at 80°C for 
8 min, forming a 40-/im-thick attaching body in the form of a 
film. 

On the other hand, 10 parts of cetylpyridiniuxn chloride 
(CPC) were dissolved in 200 parts of water. Then, 40 parts of a 
water-soluble polymer substance made of vinyl alcohol acrylate 
salt copolymer were added, CPC and water were absorbed. Then, 
the moisture was removed by drying at 80 W C, forming the 
CPC-containing water-soluble polymer substance. Then, 300 parts 
of vinyl acetate resin were dissolved in 1200 parts of toluene, 
and the solution was stirred as homogeneously as possible, 
forming the supporting body in the form of a film using the 
conventional method. 

The supporting body in the form of a film formed in the same 
way as the attaching body in the form of a film formed above were 
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thermally pressed together at 100°C to form the desired oral 
formulation. 

When the obtained oral formulation was applied to the oral 
cavities of patients with foul mouth odor, it was found that the 
foul mouth odor could be eliminated or reduced. 

Applicati on Example 2 

An oral formulation was prepared in the same way as in 
Application Example 1, except that the CPC-containing 
water-soluble polymer substance prepared in Application Example 1 
was coated by spraying 2% ethanol solution of 

hydroxypropylcellulose on it. When the obtained oral formulation 
was applied to the oral cavities of patients with serious foul 
mouth odor, it was found that the foul mouth odor could be 
eliminated over a long period of time. 

Amplication Example 3 

The following feed materials were prepared in the following 
proportions. 

Carboxyvinyl polymer: 3.4 parts 
Vinyl acetate polymer (P ■ 1000): 8.4 parts 
Trisodium citrate: 0.2 part 
Methanol: 71.0 parts 
Purified water: 17.0 parts 

The aforementioned raw materials in the above lasted 
proportions were blended to form a homogeneous solution. The 
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solution was then cast on a polyethylene laminate paper sheet, 
followed by drying at 80 °C for 15 min, forming a 80-/im-thick 
attaching body in the form of a film. 

On the other hand, 2 parts of azulene were dissolved in 80 
parts of water. 18 parts of a water-soluble polymer substance 
made of crosslinked polycarboxylate salt were added, so that 
azulene and water were absorbed. Then, drying was performed at 
80°C to remove water, forming a water-soluble polymer substance 
containing azulene. 

Then, a solution prepared by dissolving 180 parts of 
ethylene-vinyl acetate copolymer (with a content of vinyl acetate 
of 40%) in 540 parts of toluene was added to it, followed by 
stirring as homogeneously as possible. Then, the conventional 
method was adopted to form a supporting body in the form of a 
film. Then, the same method as in Application Example 1 was 
adopted to form the oral formulation. 

When the obtained oral formulation was applied to a wound in 
the oral cavities of patients with swollen oral cavities and 
throats, it was found that the degree of swollen oral cavities 
and throats was alleviated. 

Applicati on Example * 

just as in Application Example 3, a water-soluble polymer 
substance containing azulene dispersed in it was manufactured. 
It was then covered with 1% methylene chloride solution of methyl 
methacrylate-trimethylamraonium ethyl methacrylate copolymer 
(Oidragit SR100, product of Rhom Farmer Co.). Then, oral 
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formulation was prepared in the same way as in Application 
Example 3. 

In the same way as in Application Example 3, the oral 
formulation obtained was applied in the oral cavities of the 
patients with swollen oral cavities and throats, and it was found 
that the degree of swollen oral cavities and throats was 
alleviated. 

Pnmparat we Example 1 

An oral formulation was obtained in the same way as in 
Application Example 1, except that the water-soluble polymer 
substance containing CPC was not used. 

Comparati ve Example 2 

The attaching body in the form of a film was prepared in the 
same way as in Application Example 1. A solution was prepared by 
dissolving 10 parts of CPC in a smaller amount of methanol. In 
the same way as in Application Example 1, it was added to a 
solution of vinyl acetate resin and toluene, forming a supporting 
body in the form of a film. Then, in the same way as in 
Application Example l r the two bodies were heat pressed together 
to form the oral formulation. 

Comparat ive Example 3 



The attaching body in the form of a film was prepared in the 
same way as in Application Example 3. A solution was prepared by 
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dissolving 2 parts of azulene in a smaller amount of methanol. 
In the same way as in Application Example 3, it was added into a 
solution of ethylene- vinyl acetate copolymer and toluene, 
followed by stirring homogeneously, forming a supporting body in 
the form of a film using the conventional, method. Then, in the 
same way as in Application Example 3, the two bodies were heat 
pressed together to form the oral formulation. 

For the samples of the oral formulations formed in the 
aforementioned application examples and comparative examples, the 
tests for the characteristics were performed, with results listed 
in the following table. 
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*1. Sample cut in the shape of 10-jra-diameter [sic; 
10-mm-diameter] piece was applied on a water-swollen 
collagen film fixed on a Bakelite plate, followed by 
dipping in water at 37 °C. The time when the sample 
naturally peeled off the aforementioned collagen film 
and fell was measured. 

*2. A collagen membrane was used to measure the eluted 
drug 'amount using the light absorptivity method on a 
percutaneous absorption equipment (product of Sandlius 
[transliteration] Co.)- The amount of drug eluted was 
measured by means of measurement of the size of the 
stopping circle using yellow Staphylococcus as the test 
bacteria in Application Example 1, and by means of 
measurement of the light absorptivity method in 
Application Example 2. 

*3. After the sample was applied to the gum of the 
testee, the time when peeling took place was measured. 

As can be seen from the above table, for the oral 
formulation containing the topical-drug-containing 
water-absorptive polymer substance, the attachment time along 
with release of the drug is longer than that when the topical- 
drug-containing water-absorptive polymer substance is not 
contained. The effects are even observed in the tests with 
heathy persons. Also, the oral formulation of this invention is 
particularly effective for patients with ptyalism with a large 
amount of saliva secretion and for patients with bleeding after 
surgery. 
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